Stacking order of the group-6 MXenes

Material
Stacking order of the T, M, X, M, T layers Cr 2 C ABC (no T layers) Cr 2 CO 2 ABABA Cr 2 C(OH) 2 ABCAB Cr 2 CF 2 ABCAB Mo 2 C ABA (no T layers) Mo 2 CO 2 ABABA Mo 2 C(OH) 2 ABCBA Mo 2 CF 2 ABCBA Table S1 . The most stable stacking order of the group-6 MXenes Figure S1 . The electron density (averaged over the xy plane; arbitrary unit) of Hf 2 NT 2 , subtracted by the electron density of the isolated Hf 2 N and the two T layers with the same coordinates as those in the Hf 2 NF 2 . This reflects the electron redistribution on Hf 2 N and T after adsorption. Note that the change of the electron density is non-zero inside Hf 2 N; both T and N layers become negatively charged while the surface Hf layers are positively charged. 
Electron density redistribution upon surface termination
The stability of O and OH termination of V 2 C under applied potentials
To predict more accurately the electrochemical conditions for formation of V 2 C(OH) 2 , we used the Grand Canonical constant potential formulation with CANDLE implicit solvation model 6 as implemented in the jDFTx software [7] [8] [9] to perform explicit constant electrochemical potential (µ e ) calculations 42 using a √3×√3 supercell of V 2 C with various O/OH coverages, i.e., V 2 CO 2 , V 2 C(OH 1/3 ) 2 , V 2 C(OH 2/3 ) 2 and V 2 C(OH) 2 . We used the GBRV ultrasoft pseudopotentials, with a plane wave cutoff of 544 eV (20 Hartree atomic units). The reciprocal space was sampled by Γ-centered Monkhorst-Pack scheme with an 8×8×1 grid. The ionic screening of net charges resulting from the constant µ e condition was achieved with cation (0.1 M Na + ) and anion (0.
components in the fluid model under the JDFT framework. The algorithm employed by JDFTx variationally minimizes the grand canonical free energy at fixed electron chemical potential with respect to Kohn-Sham orbitals, fluid bound charge and an auxiliary Hamiltonian for the occupations. Previously we have found that the relative free energies are linearly dependent on the applied potential U for |U| < ~2 V (vs standard hydrogen electrode (SHE)) 10 , so we assume the Udependence of free energy is linear between U = 0.0 and −1.2 V. Our results ( Figure S2 ) allow us to conclude that the full surface OH coverage of V 2 C can be achieved by applying potentials under −0.5 V. This suggests that the desired V 2 C(OH) 2 can be synthesized by applying a potential more negative than -0.5 V to a solution containing proton sources. Table S3 . Data used to plot Figure S2 . Table S6 . Formation free energies (eV/T) of surface terminations
Work function (eV) of MXenes
